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(57) [Xft] 

[ri] tits ^tiwiitsi fc*< i*a*t 
m^t^m^, 3^>m«sg»iHii»tt«jR4H-?-+vDa- 

VEE IBl:i?!ll:*»4ilSCMOS h9V^^^TR3,TR 

3|5TR3,TR4 ts JRlMJRiB^+VDD^b^^ — ^^PTR3, 
TR4 {C«^^tL6»imEEVC0MH *5 J: tfjg 2 SiRig^-V 
EE7&><b-f >'/<-*tl5TR3 > TR4 ^t*^S tlSJB 2 «EEVC0M 
L *rHS[-t-«5«ffilHaEWTRl,TR2,MPX, R1-R10, VR1, VR 
2, 0Pl-0P4i: «flEIB!lE»tt^ffl«jR«ff4:1Sa 

-T5#l£[H]&R3,R4,VR2 £^fr e 




VM+I9V) 



1 

i ] aof i nrnvrnm * nti i mas 
2 m.mmtfimz&ft£tizitmmmt. mum 

RBlblslRtt. f&l«R«^£S(S2«««^£0|inU:iS 

{cii^tcMos h9^^#©«a*jaoiEtr«i 

ER 2 «Sfcffi*+6 ffilESBi««4H 

ism 2 «««HF-a»6>ffiiE>r w<-^«ictiMe * ns* 2 

tJKi:rimEJBlfcJ:t/»2«ffi*:R*-fS»«:»W¥ 
[Hf*« 2 J mER 1 ««SSIM)G« liiitt 

iER*>R#RR. 

RfcJWWR«r#-SY K7>f/^, IfflE^WRiRREEttT 

-§-msE£$g m-%m&T*mu&$k<D 

2 «JE^WEM*««o#*S*ofc^^ffiE^aJttjR 
«ffifc«#bfclWE*2«*0«tt^7 h*0>R»fcifi 
J: 5 M^tiS r. £ 3 fBtto 

[m*g[ 5 ] stjtE^ i «attmE* 1 itiisi^^ 
r*^^s^^^S^-&L, WEjS2«*ii^^ttft* 
rjricrr * ti s c t t-rz r*« i ker^r 

[R*96] (WE-r ^tttt, fllECMOS 

>^^!rMt5 2o(7) ^Vi^^^PfliftfcSIS 

t-rzm&m 3 ker<z>r^£s«. 
[RReRinttRR] 

[0 0 0 1 ] 



(2) 4#^3p i 1-194316 

2 

[0 0 0 2 ] 

lt#«3jvs. r u^f-MSiiRRoRRR**^ h y 

?»2Eip)JR£ cnblijsj: 
(tn) ffifiS-tfrSfcfcfciRtf hti&o «3t^-^roS 

ft^^nrfttRw-r s *KRBK:¥fTfc¥aff*> 

*«:RflSS-ti:S. 

[0003] t?tj ^ h y * ^M^ B B B ^^^@r- 

LTJB^feix*. *TFT«y-hljii?IS«l:Stt* 
*u Ki/^f iff -§-Rfc:RR£*u y— iRRR 

[0 0 0 4 ] iC5t\ «**fij*-*|fiiI^ltl»**L* 

50 Bttat»2*iftS. s^^ttSWftmKttcofg* 



(3) 

3 

m««»ia»A» = ^ ^msE v c oMia $ 

u tc iS U"</U V c OMHfcJ: XJH& \s 
^^m^mteu^/uvp (l. 3ViS) /fi^ST 

U^;UVCOMH^4- 3. 7Vi^ 

[0 0 0 5] 

IfillES^bftt^S. rL^^y^a^HalKtt, +3. 7 
v^Wix^uvcoMH«:a*-*-5fca?)lciE<7>««[i»^ 20 
*5J:VUj^ji|B^.|BUi««snSNPN h7^^^i:, 
- l . 3 vwfi^vcOML &fc±l;^-f ££:#>t-EtJ;ft 
«^*3J:t/#L(0*««^BBJc*j|«$ix-5PNP h7^ 

ttttSeft-g-POLtcjSCrasi^^/uvcoMHisJ:^ 

I/^ V C OM L ^ tl6„ b 7l/iS*# 

6. 5v, -5 vum\zm&£titetfti\$tebte\i\ b 

«ffiVBEfc#+6«ffil*Ttt**»ife4:Jfc5. 
[0 0 0 6] *«WOBWli, ^^EE 1^/1^*0^ 

[0 0 0 7 ] 

^ ^^ir-Jicii ^tr cmo s h7^^^ 



if#^ip i 1-194316 

j:u ; m2^;^ffi^d^^>'/<-^w{c«$&^n5^2m 

Tfg i is J: t/« 2«fl£SrK*-*-6««:»W^«Sr4tf* 
[0 0 0 8] ^COS/TgfT-li, -fv/<— ^ffid^iS 

»« ^ *s j:(/s2 m \~\M_?v ^mcmo 

K«^35^-Y>'^-^W{c^$n-6»2«ffiSrPaEi- 
[0 0 0 9 ] 

[0 0 10] |2}OTt« 0 B H ^gt^, 

f /T^fi/j: ; -7 y * y h os B B B /^^ i o ^ , z.<d 

**/^H 0 *l*X K7-f/<l 2*5 

J;OTK7Y/U4^, rttioX K7<^1 2*5£0*Y 
K7^f/<1 4«rl»t5»ft3>' hn-71 6 ^^r^x. 

So 

[ooii] o te, jRA-t/ur U'-YS^ 

SSiS (6 4 0 X 3) X 4 8 0{@(7>tij^ma 2 0 CO-v' h 
^^7l/^fi, sLix bMSffta 2 0 <7>ft\Zfc^X*;tl 

Mffi2 0 (Dfr\zfe^X^n?ti^f&£tim-£r%kX l 2>>b 
X6 4 0 X 3 t cnbI^ti2 0CO-7h!i^^7l^ 

bY4 8 o\^tin^timmmm2 o^ff^iRi, ft* 
i^bx64ox3 te^ti?tim$iif<Dm3sm.m2 

22 t. :o3 ; ey@ffi2 2 $r^f*W{cff5^2ieffi]JK 



s 

m^^y^^v^^v^ (tn) Efpjs-ssfcft 

[0012] T U-^SKKoi^Tte, (6 4 0 X 3) X 
4 8 0i^h7y^^ (TFT) 2 4d*£btc£ 
t»Yld^Y4 8 0*5«fct/ffi**X 1**^X6 4 O X 

tLtffl^bixS. *TFT2 4«>y-Hi*MYl 

fix i^bx6 4 o x 3o5*?^ i#ic^^£n, y — 

*tt£lB*»Bg2 0 tf> 5 *><&lffl£SHSc£ft£o 

5 e *I*1S 2 0 tt a * y«S 2 2 o?6f 48*1: J: 

Oia^fiCLC^t, I«)Ml2 6t©Sig 
*fc*5tttt**CSfc*riW-3. #TFT2 4 

coy— has^VV^^ttCixbolBfcJBjEiKSixS*** 
iCGS^0 0 
[0 0 13] hn-7 1 6tt4M»J&»fclI*¥ffi 

T&£X*f? h^as/^CKi*iCXK7Y/<l 2 fct* 
^"T-5o h'^:*STr*l*¥*alEMMttte#* 

LTJlR*i£#We£ft* 6 4 0 x 3 m^m*?— 

$b(Cl*5pjfeaE«IRIftic:*3£*Yl36>bY4 8 oop 
^0 1*^31IR-r^51^(t#^^^b, Cix^YK7^ 
/<i4{:«t5o ^7h^pjx^CKli»IHf'-^3^ 

-g\ JRfiaV' ho-7 1 6tt*£tt**r*-t-JJr*fltt-H 
^Six^WWT*— ^£X K7>f^ l 2 fctfcJ&U nti^ 

SHUT^Il C^-T * vm^iEKJllISSC^^i - 

*5j;t/i*¥^S»P*fe^*i:^o v*3j:tf + 5 v<n- 
*3&>bffta , ^Rft-rs«ttS<KfS-»POL4rX K9-f'< 
i2(c*^i"5c :©ittS6«*POLi4Hi^t 

[0014] XF^"U2tt6 4 0 X 3S^7hV 
v^^^, D/AXlft*, ^ctU^ 4 0 X 3<@c07 yf-m 

KtCJ&^LT*^-- h^/u^STSr^ftdsi^-rSo D 

VDD (+5V) J5»fe»fcft£0 va>fe+ 5 v£-t?oi& 



(4) ftlfll- 1 9 4 3 1 6 

40X3ico7 i^E&te^* ^:7 h u^^oM>t 
\Z.m&£tltiXf— h/VMSTC(S«ltD/ASft 
«<DHl;fi*7 s^U M^^hP-7l6^b»Cl:* 
^^ix6^^ - h'Vu* S T (c^?LT7 y ^"^ffi^rfs 
#mfiEi: LT-€rn*nfS*l»X 1^^X6 4 0X 31^ 

id? fc, D/A^lM B s B ^^^-7l6*^^^iX 
-5 ^14^^(1 # POLA?+5VefcSfc#C HSM^— * 

co^^u-<^r^S+ 2. 5V«rS*lcttS6t5. 
[0015] Y K7^f^l 4ia a H B=fy ho-716^ 
^<D51*R{f ^S^^T^fiY ld^Y4 8 0*:JBft 
IRL, 1S1E-V0FFI^LI>-1 2 VA>b«« 
VONl^L^i 1 9Vi;4t)J:i)^^S^M 

EE-VOF F(^t^- 1 2Vlci^$ti5c 
J?0 [0016]^TFT2 4im?I^^M^ 

^lE^ti2 0«t5o ®ili2 0^3 
j;tr = ; e->'«*2 2pflo«A£*CLC:isj:0<Iii**K 
2 o*5J;tmii^:£2 6Pflco4ia^ficSttc^{f#S 

ffifclJ:oT2E«£*l5. TFT2 4lj:M^^7<7)4t ? 

:coft)n^yl#2 2 0«tt£XflSlcLT««rS*U 
T F T 2 4 ^ 1 7 I/- Aiflf C WII It ^ 

J0 [0 0 17] mi\^^=^>Mffi$£W}\Bl&tem2\Z7F: 

-rmA^^^<r>^^^wm2 2&mm-tztnt>\z.±.&<D 

^MMfVEX^ltDC/DC^y/WC 
NVj8j:V«!l*f+VDDtflMS*n5. DC/DC 
ny/^^ CNV|^MKfVEX^b^4- 5 
^mm$rS^fe+ 19 V, -12 V, *5j;tf-3 VO 
IliECfftl, -tix-enmaiiB^+voN, -vo 

FF, fcitZ-VEECMtS. ^^e^mffi^KjIfil^ 
40 litM^-f-VON, -vee, +VDD(:«^n5 

+ i9v, - 3 v*5 £tj<+ 5 vcom2£mffiT-ifrf£-r£o 

- +l9Vi3j;(/-3VOtlIffij:DC/DC 
py/^fCNVCJ; 0ffJEflS3*LT^53&*, +5 VCD 

ma^mffi ^»«»«a^ v Ex^b ia*«j& s s ti 

[0018] i (-^~t"J: 9(:m 

OSh7y^^TRl-TR4, l^jSttRl-Rl 
0, ?rt3y^>'tCl*5j:t/C2, "HI^S^tVRl^ 
J:U<VR2, t^7y^OPl-OP4, HfcWc-^/u?- 
50 7'I/^tMPX^tt6. MOS h^y^^TRliS 



7 

J:^TR 3 WlP^-V*^S^*fiK*tt, MOS h7^ 
*^TR2*5£U ? TR 4liNft^/HT«^5o 
t^r^OP l-OP4|j:+5 V&£Xf- 3V(7)tl 

f/l/^tMPXIifflttf + 5V(7)llilET*SlM5 
HC 4 0 5 3ST*«J#£iX£o 
[0019] Pft^^MO S h TR 1 CD* 

VCOMKfc«JBE£ft5. Nft^MOS 

*3j;tMg;«;R l oo— «8IBH««$n, Nft^MO 
S H 7>y^^TR 2^ h^;M3}g;£tR l OcoM 

^^^IW^-VEEfllC^^nSo MOSh7 

iiU + VDDi^MO S h7V^^TR 1 

*5£tMS«:R 9«:^LTBllDSixSiEmffi (VOCM 
H) feJCt/tJSiBf-VEE^fjMOS h7^^T 
R 2*3«fct^lS*lR 1 0 *:^LrBlilDSiX*A«ffi (vc 
OML) ^-^^^yffftilM^VCOMiCtllM 

liCMO S *f w<— # ^H«DSn5jE«ffi«:5p»ft-r* 
fc^MOS h7>^^TR 1 £J&#CR 9 £0«fifc/&*3 
^TMfcilMB^ (0V) *l<5. W-n^^f^^ 

c 2 liCMO S >T ^ IcM^iiS^Iff «r¥»ft 
fSt^CMO Sh7 IsisX* T R 4 £JgtftR 10^ 

[0 0 2 0] ^V^f^U-^lMVlP 2 {c^*r^B e B^ 

yhn-7l6^b OittSfid # P O L + 5 V 
^i^ot^^l^Mf-VEE^bibix^-SV 
0«R«jBES:3iRU ^OflittgCfffPOL^OVi: 

htE^lTMOS h7y^^TR3*5j:U { TR4l: 
^/U^^l^-frMPXttiKilaV h C2 
-71 6^^'>+ 5> h/^Vdf SHUT^+ 5 VtC 

0 Vtc4t,T^o t ^ # ICt^7 VT'O P 1 Offi^mffi 

MOS h7V^^TRli:«L, ^bMOS h7 
y^^TR 3^<t(/TR4iCt>t^tSo 
[0 0 2 1 ] t^yT'OP 1 - OP 4tt**#EKftA 

SrajA«f3&^«4t5. y^op 1 cotti^^^- 
tt^f^i/^tMPXi^HRifix, ^ry7 p opi 
otiiM^^MOS h7y^^TR2^-h(:SS 
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£it£ 0 t^7y^o P 1 o^SfiAAiBf tt8«lR 9 
£MOS h7^^TR 3 k<0&ffi&\Zt&$iR 6 4rfl- 
ITSttiti, f<7 y^O P 2 o*K6AA«f lifi 
StRl OirMOS h7y^^TR4t«S^ga 
R8^LtS«*ix5 a SttR 3Mc«fflWB^-+VDD 

fcJ;CT»SVR 2 fc-fflPiflfc*iftS*u fittR4tt 
TOfiVR 2 0fdi^^J:U J S^«^W^S^ti, «T£ 

«tt V R 2 <7>*Pfl* S> rii^-^T V^O P 1 ^teA^3« 
10 £o y7 P OP 3 GDttijfrC^f ttg^tR 5 ^Ut 

^<r >-^o p i ^seAAiH^^KlKStt*^*^. 

^7V^O P 3 (OSKAASf t*tt* 

y7 p oP4 <Dmt)^nmViK i ^^it^y^o 
p 2 o^^EAMf za-^r^y 

OP4^AM^^^n^o SffiR 1 
f-VEE^J;^7yyop 3 <7>^«A*«^Pfl 

^savR iiit^ry7'op 3<Dim 

KHMfeStU fiSR 2 I4t^7 y T'O P 4 

vr i <D<pm* j^^tt-BTKattv R 1 

[0 0 2 2 ] -Tttfcfe, S«:R 3 , «T*«ttVR 2, *3 
X Tf&tfi R 4 + VDD*5J: tflfcJft*^ Pfl 

VR1, fci;t;MVR2|j:t«^-VEEfcJ:^ + 
U ^^>"l;jEVCOM(^|giliIVCOM (p — p) s "t" 

[0 0 2 3 ] ::t\ IfiVCOMH, VCOML, V 
COMC, IS&rjVCOM (p-p) <73fi6U:o^Ttft9i 

«««^+VDD<a«flE>&>fc£jS£;h,, Pgpv*— ^fcijfc 
Ct 0 va>ib+ 5 vcotifflT-^ft:-r6o H4 Ic^f J: 5 

40 ;*t::J; 9- 1 2Vj5^ + 1 9 vfcfi:fc_La*<5£, fcttST 
FT24^iL, XK7^/<12d^»lfSt»Yl 

B*«tttt+5V4tfK<ki-S. fcC^, TFT 2 4 

iCGS^ofc^, TFT2 4 WilC^ot^^ 
tC, !ftlfl;tii2 0 iO«flf«sgiC G S SrJttt Sfcft 

(1. 3ViS) ^WiSTS-fr, +3. 7VCLTl^ 

50 5o {i-iaffioi/^sftift^i/'- ^jStes^ft^ 



VtKZo COi^, m^WL® 2 OtDB^mffi^O v£ 
T-^ttU T F T 2 4 ^MlC/iofcf ^ 4§f CG 
SOt^C^C^^VP (1. 3VgS) Ktf 
(STL. -1. 3 V£LTL£5* M3Smffi2 OrfcJ;** 

VCOMHliVP + 3. 7V|I^^, VCOM 
Ltt-1. 3VJcK3E^H6o -*>*§-g\ VCOM (p 

- P ) msvCK^, vcomcii+ivi:rs 



VCOMH=V0+ (V0-V1) R6/R5 

= V 0 (R5+R6) /R5-V1 - R6/R5 

VCOML=V0+ (V0-V2) R8/R7 

= V0 (R7+R8) /R7-V2-R8/R7 

VCOMC= (VCOMH-h VCOML) / 2 

= V0 (R5+R6) /R5- (V1+V2) R6/2 

V COM ( p ~ p ) =VCOMH-VCOML 

= (V 2 -V 1 ) R6/R5 
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[0 0 2 4 ] &$tR 5 , R 7*3j:t/R8 0l&«:flttt*iX 
R5:R6=R7:R8 •■•(!) 

3^eyi;EvcoMOSi/^vcoMHi3j;o ! ii/'< 

^VCOMLttttlftlMO S h 7^^^T R l o y 

:tlbVCOMH, VCOML, VCOM 
C, *5j;t;vcOM (p-p) lit^r^OPiisj: 

10 MffVl, *5j:U5^r>'7 p OP4oUiA«ffiV2Sr 



(2) 
(3) 



R 5 



t4> 



<h - <5T% «jevoi*«««H?- + VDDOtff8ftl:j; 

MC^tSo -Tfefrfe, «JR«^+VDD*5J:V* 
Jfi^RBomjEttl&StR 3, i«8avR2, *3j;tM& 
*tR4<0»ffiHll»^J:or^JEESn-5^:«). lEVO^) 

z<Dtz#>, ilffvoiin^yty^-i;EvcoMC^ 

VDD^*ffiX»#fc«lt'Mvi'l 0 (7>ffi^ 

5o msEv i as jitfv 2 tt«E*^*/v i o (^tnfni 

f^VCOM (p-p) ifccfctfVCOMC^ 

msEvo, *5<fct*5*: (4) (5) 35»b**sn 

[ 0 0 2 5 ] ^^l^ltli, g$iRl = 8. 2k 
Q, R2 = 68kQ, R3 = 47kQ, R4 = 6. 8k 
Q , R5 = 4. 7kQ, R6 = 4. 7 k Q , VR1-2 
2kQ, VR2 = 4 7kQI:I^^ri^ fl 

[0026] rrr% z<D*^>"m®mW)\E&<DW)YE : £: 40 
[0027] t^ry/op 3£>J;tfop 4 ia«rx«$t 

VRlfatyfESSVCOM (p-p) *^^Lfc 

^tf-y^^-ftLr^rix^nmAi-So t^7^o 

P l <o*S«A*«-T-tt«*tR 5 fcfr LTtJMe**i6*- 

>^o p 3 <nmtim,&& xnm^R 6 ^irtrM 

^5MOS h7^^TR 3 oy— *m,fr\ZI&Ctz 



$n5o ^ry/op 1 wtnixbo*ttifcic«^fctH 

AM^il, v;Pfyi/^tMPX(^t6o ^ 

v tcm^F $ £ # n o^^r v-^o p 1 <z>ffl;b«jBES: 
hm,&t ltmo s h7^HR 1 Mflye-t- 

5 e rtliCj:??, MOS h7^^TRlW«E(J 
Tfrffl'MZtl, MOS h7^^TR3^y-^«E 

?rilovcoMHl:^t5, t^ry^o 
p 2(D^^A^^ J f-i^S*T:R 7 ^irttftsnst 

y^O P 4 OfflAtJEfc .t^R 8 ^r^ UTM 
£*x£MOS h 7 ^ T R 4 W y-^«EICiS Cfc 

«ffiHH!5£S*L, t^ry^oP2oseAM^t 
tete_L££o 3 Vir > # — m,K. V C OMC a* ft. bix 6 J: 
5 tc V R 2 Lfc£ffiimi»a> fe <z>»£tcjS 

cfcMCi^^tiSo t^7y7 p oP2i^tiboi 

tt*£*SLfcttl;&«ffi**£L, ^ Offi^mffi^y- h 
IEi ITMO S h 7 y v?^ ^ T R 2 tMt 5o Zti 
\Z.X 9 > MO S h7y^^TR iT-<DmEtfeT&®m 
^tlMOS h 7>^^TR 3(Dy— *«ES:Jbi&VC 

[0 0 2 8] -vA-^i^iJ-MP X{^@ttSla{f-§-PO 

tSSl:^ hmflE&MOS h7y^^TR 3oy- 
hmjE^r- 3 V *$<J;U< + 5 V(D— 

60 MOS h7^^TR3!4y-h«ff^-3V|: 
K5££ftfcfc*fc:afciL, y-h«Eii+5Vl:Rg* 
ixfct#{c**ai4:?fc5o MOSh7^^T 
R4h*y- hSjE# + 5 VfcR5t£ftfc£#l£i»aL* 
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i-fcfc>*>. ££fc+ 3. TVOVCOMHfeiVSSft 
-1. 3VOVCOML^^fiXMOS h7^^ 
TR3&J:U<TR4 ^^IT^SCn^y^Sf VC 

testis. 

[0 0 2 9 ] fcU tt»« j y- + VDDWSitE^B 

-SffiVCOMC^tIli:^7 hi, VCOMH^J; 

[0 0 3 0] ? h^!)Wff SHUT^^7 

h ^ n y ^ CKOf?ltkL#oT + 5 ViZ.&it'fZt. ^ 

^^TRl, TR3, ^J:(;TR4|cMt6 0 ^ 
<DtL$), n^yiEvCOM^MOS h7V^^TR 

[0 0 3 1 ] ±i(7)|IW^^If/Tglr*li, CM 

EEfllCLl^Jl^^tl^CMOS h7V^^TR3 

7 ^^TR 1 <D7 4— K'< jx ^/u— ^^"BrXWEEtt 

T#!S:£ iriMf + VDD^^CMO s -< ^^-^ 

tC H1JP £ tl ^ jE«ffi:jS J: V E E <b C M 

^vcoMHfci;{;vcoML{:itt5o ^(om 

l^fc#>, «**/t81D C/D c a y /^-^ C N V)5» f) 
ItbixSVCOMHjb^I/VCOMLCifitH 5 V*5£ 

3 v&mm-rzz. t&x-z. zti\^x v ^^>mm 

VDDioJ;(;-VEE 0«K«£E«: pTK«ffi*T*«fc 
[ 0 0 3 2 ] r(7)HWlT1j:, »*/^H0 

J:5I:vri t\z& 9 a^vtffgfivc 

om (p-p) &rsu »ft/^/noi^fc^r7y 
y*-#*<45J: 5CVR2 ^)ilt5^ t\zX K> a 
^yty^-lffvcoMCtRgtiiii, 

<D1L#>, 7!i ^-^IMf IVDDOifffWf: 
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[0 0 3 3] Sfefc, r^3«fe?g1ft"Ctt, ^7h^os/ 
fijEVCOM^KO^ £GD{f 5 VtC^L< Wife 

[0 0 3 4] *ii^)f 2HWliC«S7^r 

£ <T>% 2 ISlftJgttttD C/D C =■ V^-^ C N V(C£>1^ 

2 ^igSj-r^/c^{c^ B a B ^^^{c^^^ix^o 

[0 0 3 5] CCOfgal^^^eX^, M 5 C/^ti: 9 

+ 5v 0^flUK*fiE^ ^^-^ b #w«Ktfw- v 

-=r + VV>r>\ZW&£tlZo DC/DC3WWCNV 

+ 19V, -12V, -l. 3V, fcd:t;-3V0i;|| 

«ffifcX*U ^*ft**»?- + VON, -VOF 
F, -VBBj3j:{/-VEEl;Mt6o 
»lfiIS»tt«»«^-VBB, — V E E , +VDDCM 
SitS-l. 3V, -3V, £>J:U< + 5 voiKEt- 

iW-T£o rr-c, - 3 va>«aK«jEEi4Dc/DC3>' 

mffi tt*«5«S»SHF- VEXd^ Xtttftfe £ ft 5 it #>2c^ 
ft:£ftTt^l\ DC/DC3y/<-^CNVIi 
VCOMLl:*U>-l. 3V<D«««Eii^»t»« 

5 ct 5fc«J**ft5. «JR« : f~VBBO«aR«S(OK 

[0 0 3 6 ] 05^-T=i^>«ffiig»i(HJS&i^MOS h 
7^#TR1, TR 3 jo^lFT R 4 % H^SStR 
40 3, R6, R9, ¥>m=*>'7 £ >'VC 1 , "SJ^SSlVR, 
t^7^0Pl, ■7/Uf7 p U^tMPX, Mt^y:* 
t-^>ft-KZDS:ttS. MOS h7^^TR 
l*5j:(;TR3^Pft^T«^iX, MOSh7 
^ T R 4 I^Nf t^HT«^tl5o ^-^r>' 

^op 1 14+ 5 v&jzi/- 1 . 3 v <D«jK«jEt?»fts 

— )V v v i — ^mx-mi&ZinZo ^f^i/?tMPX 
ttff'J*Ji + 5V(7)SMEr«t5HC4 0 5 3 Mr- 

50 [0 0 3 7 ] Z.<D=t*r>>m,mmW>\Bl&Xl*. «*iR3# 
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tiB«f+VDDfeJ:^r^op 1 (DRm^m 
*>«^*3 j: wmmm* -vbbfi ^a?*isj*tt $ *i 5 o 

VRtrfririiif-VBBfcUKtSftS, «TSE«tt 

V R <Z> * Pfl * y «J Kfift V R *8 MgSgg $ th Z> 0 
MOS h7>^^TR4^uyh/^lin^yi;i 
VCOMH = VCOML 4- (1+R 
-ttefrh. VCOMHfc J:VVCOML(D|6liiJjEgjSt 

VR l frMtSltfcJiORtifiiS. 
[0039] fttfucfc^T, t^7yyop iii*se 

tt«*«ffi«r»feL, ^^yi/^MPXCMt 

T£» 0 ViCipit^eiXo <r h C >\70 p I (O'mJ'j 

mjE^ry— ^mi££ ITMOS h 7>i>x*TR 1 

ffi»T^#J»*n, MOS h7>^^TR3(Dy^ 
11EE _Liz£ <7> V C OMH[C$^t5 B 
[0 0 4 0] -7^HtMP XttffittS«fS#PO 
L3&«H3H«S2 0 OHSftttiD i/^gfilcfiio 
■T^St-y^- htE^MO Sh7 ^^TR 3 GD^ — 
3 V*3j;t/ + 5 VO— ^b(a*^Xfk*-er 
5 e MOS h7>^^TR 313:^— h«ffi3&*— 3 Vf^ 

3c3gtt+_3. 7V^)VCOMH*5j:(J<^- 
1. 3VOVCOMLi^tLfixMOS h7^!?T 
R3*5£U*TR4 LTSSICa^ytESfVCO 

[0 0 4 1 ] tl, IM^+VDDOiillH^ft 

y h U VCOMHioctt/VCOML^wO^^yty 
^-tEVCOMCOi/7 h(^tt^7 h-f^o 
[0042] h^^yflf 

^f/^^ tMPXtt- 3 V<T>¥— hlE^MO Sh7 
V^^TRl, TR 3, fci:U { TR4(^t5 0 ^ 
<Dfz^>, n^eyiffVCOM^MOS h7>^^TR 
1 **J:t/T R 3 ^^lt+ 5 V{CR^£ix5o 

[0043] ±.m<nmnMtem\z£in&, ^^^^^ 
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ffiMfVCOM^oJ; tf -VBBfflCgS^n 
5. ^7^0P 1 OS6AAS»fttaSfflf-VB 

B ct t> t^ac"^ — ¥4 KZDO^xt^EVD 1 

[0 0 3 8] MO Sh7 y^i? TR 3 <D y — *ttffif3 
^^>-mflEVCOM60iS l/^UVCOMH^ ttffll^ 

6/VR 1) VD 1 ••■ (6) 

[0 0 4 4] 3SlJgii;«5 7^f 

^ns^^ tRt^ri 2 (c^m 1 t mrnizm 

f&ZtiZo c<Dfc£>, Jf§i^»^£*i§^#i;ilil6(c 
is v > r — # ml # tr ^ £ rt , -tr w K ^ a* * »& 5 n -5 0 

[0 0 4 5] He^^-t-a^^WagglfclalKttMOS h 
^ 7>^^TR1-TR4, i^Rl-RlU ¥• 

^T^^^iVR 1 joJ:t^VR 2 , t^T^OPl-OP 
4, -^/U^^U^^MP X, ^/WINV1-IN 
V4, tt/C7yK^hANDl-AND2$:ft 

[0046] co3^-vm«isgSiiHissr-ii, -ov*— ^ 

WMOS h7y^^TR3*5i;t;TR4^tpCM 

INV1-INV4, T V h v y- h AND 1 -AND 
30 2, SStRll, &£Tf=*>"r>'VC 3&£t?Wim\B}& 
t~em&£tlZ>o MOS h7^^^TR 3 teXTfTR 
4tt«MWfc»S^*i§U IMf+VDD^^MO 
S h7^^TR 1 ^j;(FMR QSrfrLTEPJDSft 
SIESjE (VCOMH) fcJ:^Mf-VEE^^M 
OS h7>^^TR 2*5j;tMS:*tR 1 0 4rfrLTBttD 
^il^tlE (VCOML) <7>— ^Sra^VttJEffl*** 

+vcoM\z.m$imz.Mj3-rz >0 #m^»n. h7^ 

j*^TR3*si:tfTR4 S:i*IBWfcMS-&Tfc:*iiS 

40 [0 0 4 7] ^Uf7 p U^tMPXI«tt^fff PO 

l d l:#o r«n«f - v e e b» biifi 

v<Dmi!jimaE£ffi;ft-f £0 ■7^f7 p u^tMPx^ 

SEEtt-f :✓/<— ^ INVljoJ;^7V h v y— h AND 2 
fciJMftSftSi:*^ SfetR 1 1 *3<fctf=i >"5r^*C 3 
t-^/&£*x55S*£0&£^ltv >/<-^ I NV2|:ft 
&£tiZ> 0 COii^lHlS&iiSeLR 1 lisXXf^^f^V 

C 3 O^&CM LT"7;Uf 7 P L/^ fMP XOtU^l 
50 JESralJEfSo 7> K^- hANDltt-f I N 
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I NV4^^lTMOS h7>^^TR 3 0^- f> 

H«EEfc LTMt^o TV Ky— h AND 2tt>T 
W<-* I NV 2 0ffi;fc«ffi:|8j:tf^/U^:/l'**MP 

[oo48i n «>«****s«Ttt, _±&<Dmm\Bi&<o 

&I|£2-£<5I&> h7y^^TR3^oJ:(;TR4^ 
hmfftt h7>^nR 3^J:U { TR40M^-1 

MflllalBtt h7V^^TR 3fci:U ! TR4^ 

h 7^^TR 3*5«£U<tk 4 £r?r Lt tffcixS c_ £ # 
Kih^ti^o tot, Cfl>«***S8«0(fi:W»«*ft 

[ 0 0 4 9] 
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